Distinct patterns of epigenetic marks and transcription factor binding sites across promoters of sense-intronic long noncoding RNAs.
Long noncoding RNAs (lncRNAs) are a new class of noncoding RNAs that have been extensively studied in the recent past as a regulator of gene expression, including modulation of epigenetic regulation. The lncRNAs class encompasses a number of subclasses, classified based on their genomic loci and relation to protein-coding genes. Functional differences between subclasses have been increasingly studied in the recent years, though the regulation of expression and biogenesis of lncRNAs have been poorly studied. The availability of genome-scale datasets of epigenetic marks has motivated us to understand the patterns and processes of epigenetic regulation of lncRNAs. Here we analysed the occurrence of expressive and repressive histone marks at the transcription start site (TSS) of lncRNAs and their subclasses, and compared these profiles with that of the protein-coding regions. We observe distinct differences in the density of histone marks across the TSS of a few lncRNA subclasses. The sense-intronic lncRNA subclass showed a paucity for mapped histone marks across the TSS which were significantly different than all the lncRNAs and protein-coding genes in most cases. Similar pattern was also observed for the density of transcription factor binding sites (TFBS). These observations were generally consistent across cell and tissue types. The differences in density across the promoter were significantly associated with the expression level of the genes, but the differences between the densities across long noncoding and protein-coding gene promoters were consistent irrespective of the expression levels. Apart from suggesting general differences in epigenetic regulatory marks across long noncoding RNA promoters, our analysis suggests a possible alternative mechanism of regulation and/or biogenesis of sense-intronic lncRNAs.